Background and Aim Among nano-pharmaceutical materials, nanoemulsions are an important tool in the field of nanotechnology. They have been designed for clinical and therapeutic applications. Since the therapeutic efficacy of cancer is measured by the ability of the drug to reduce and eliminate tumors without damaging healthy tissues, nanoemulsions can be useful as a targeted drug carrier. Therefore, we are going to study the antioxidant and anticancer effects of nanoemulsions prepared using dill essential oil. Methods and Materials Evaluate the antioxidant properties, we used DPPH (1,1-diphenyl-2-picrylhydrazyl) and ABTS (2,2'-azino-bis[3-ethylbenzothiazoline-6-sulphonic acid]) tests. We also applied MTT assay for the evaluation of induced cytotoxicity in liver hepatocellular carcinoma cells and normal human umbilical vein endothelial cells. Ethical Considerations The Research Ethics Committee of Islamic Azad University (Mashhad Branch) approved this study (Code: IR.IAU.MSHD.REC.1398.027). Results Nanoemulsions prepared using dill essential oil has a good potential for inhibiting DPPH (IC50=500 μg/mL) and ABTS (IC50=420 μg/mL) radicals. Nanoemulsions also caused a little toxicity to both cell lines. Nanoemulsions reduced cell viability in a dose-dependent manner and the cytotoxicity induced to cancer cells was higher than normal cells. Conclusion The present study indicates that nanoemulsions prepared by dill essential oil will have the potential to become a therapeutic strategy for diseases caused by oxidative stress.
Introduction
esearchers have shown interest in using nanotechnology for the treatment of cancer in recent years. This technology presents unique ways to predict, prevent, or treat cancer at an early stage [1] . Since been extensively investigated in many studies [16] . One of the medicinal plants is Anethum graveolens L. (dill), which has anticancer potential, and its effects have been reported in the treatment of cancers, including liver and cervical cancers [13] . This study aims to assess the antioxidant effects of nanoemulsion synthesized by the essential oil of dill and evaluate its cytotoxicity on HepG2 cell line in vitro.
Materials and Methods
Stable nanoemulsion derived from the dill essential oil was prepared using ultrasonic waves at 200 W for 30 min. Liver cancer cell lines (HepG2) and human umbilical vein endothelial cells (HUVECs) were cultured in 96-well plates in sterile conditions and kept in the incubator at 37°C, 5% CO 2 , and 95% humidity. The plates with a cell count of about 5000 per well were used to evaluate the toxicity of the drugs. This evaluation was performed using the MTT assay [17] . To evaluate the antioxidant activities of nanoemulsions, we ran two tests of DPPH (1,1-diphenyl-2-picrylhydrazyl) and ABTS (2,2-azino-bis[3-ethylbenzothiazoline-6-sulfonic acid]) [18] . The viability of treated cells and the antioxidant activity of plant-derived nanoemulsion were analyzed in SPSS V. 22 by using one-way Analysis of Variance (ANOVA) and the Least Significant Difference (LSD) methods.
Results
The plant-derived nanoemulsion had a toxic effect on both cell lines, and this effect was dose-dependent. In other words, with increasing concentrations of this substance, the survival of both cell lines decreased but its impact on HepG2 was more significant than on HUVEC. Evaluation of the antioxidant effect of nanoemulsion using DPPH and ABTS tests showed that it had antioxidant activity, and its antioxidant activity increased by increasing its concentration. DPPH test results reported that about 500 μg/mL of nanoemulsion derived from dill plant could remove 50% of free radicals (Figure 1 ). ABTS test results indicated that 420 μg/mL of nanoemulsion could eliminate 50% of released free radicals in the environment (Figure 2 ).
Discussion
The results of this study showed that by increasing the concentration of nanoemulsion synthesized from dill essential oil, the percentage of free radicals inhibition increased. In other words, the antioxidant property of this substance is dose-dependent. The results of MTT assay on HepG2 and normal HUVEC cell lines showed that this substance had toxic effects on both cancerous and healthy cells but had a more poisonous effect on HepG2 than on HUVEC. The toxic effects of prepared nanoemulsion on the cells were dose-dependent; as its dose increases, its toxic effects also increase, and cell viability decreases.
Recently, new nanotechnology-based treatment strategies have emerged as an alternative to chemotherapy. Among different types of nanoproducts, nanoemulsions have several advantages for the delivery of anticancer drugs, which can increase the intracellular concentration of the drugs and thereby reducing the cytotoxicity of chemotherapy [21] . Various studies have shown that dill has multiple compounds such as carvone, limonene, and phellandrene, and its antioxidant and cytotoxic properties can be attributed to them [22] .
In our study, dill essential oil-based nanoemulsion had potent antioxidant activity. This property indicates the poten- **Significant at P<0.001 tial of this nanoemulsion to become a therapeutic strategy for future diseases caused by oxidative stress and cancer. It is recommended to evaluate effective toxicity on other cancer cell lines.
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